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DECLARATION UNDER RULE 132 



As below named coinventors of the subject matter claimed in the above-identified application, 
we do hereby declare that: 



1 . We along with Robert T. Rosen, who is unable to sign this declaration as he is presently 
incapacitated and is in an intensive care unit, are coauthors of the research publication in 
Tetrahedron Letters, 2002, 43:7129-7133. 

2. The other authors of the publication are Shiying Tian, Ruth E. Stark, Xiaofeng Meng and 
Chung S. Yang ("other authors'). 

3. The other authors merely worked under our direction and were not involved in 
conception of the invention including the design and methods of synthesis of the 
benzotropolone derivatives recited in the pending claims. Therefore, the other authors 
are not co-inventors of the subject matter disclosed in the research publication. 

By signing below, we hereby further declare that all statements made herein of our own 
knowledge are true and that all statements made on information or belief are believed to be true; 

-743452 vl-NPKUMAR 



and further that these statements were made with the knowledge that willful statements and the 
like so made are punishable by fine or by imprisonment, or both, under §1001 of Title 18 of the 
United States Code, and that such willful statements may jeopardize the validity of the 
application, any patent issuing there upon, or any patent to which this verified statement is 
directed. 
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AcetylariooAnd Metbyfotton of Curcumin and EGCG 
ObjeetiYw 



Curcumin and £GCO. Ac know compoaem in turmeric and tea, respeciivcly are 
important chemoprevcntive ^tata. h is know that tbc^c wo compounds have MOf 
bioavailabai^ due tp their high polaH^, Wc will syntttesize ihc ace^lated and racthylaied 
denvaiives of curcumin and EOCO in itu hope to improve ihtir bioaviuiabiliiy. 100-200 m- 
annples of each derivative of curcumin and EGCG will fusi be prepared to give to Dra. M T 
Huang for bioacuvity study and also to Dr. C.S. y«8 for bioflcdvity'.^^^ 

J AceiylatUm o/Curcumin 

Wo have BucccssfiiJIy synthesized t%vo diacetylatcd isomer* of curcumin. 500 ran of 
curcimnn WW reacted with O J mL acciyi anhydrate in pyridine (3 mL) ai room lemperanire for 6 
nr. Antr evaporation of the solvent m vacuo, the le^ue applied to silica gel column cluied 
With hocane-chlorofor^^^ (2,S,'2:0,2) solvent sysfXm to give 120 mg compound J, 200 
mg compoind 2, and 200 mg curcomin. Both confound 1 and 2 an dlaceiylntcd isomers of 
^"^i^ ^ smwittiefi of these two compounds have been established by mass speccromemr 
aJidNMRspectromctiy. ' *^ v».,.«7 

We will synihesiaic the mono- and tri- acctylated curcumin by controlling the amcuni of 
Kciyl enhydraie. reaction Ume, and basicity of solvem. 



2. Acei^lmion ofEGCC 



Using the same meitiotf we used for the prepamwon of the aoetylated Cnrcumin. we >viii 
be able to syndicsize diffeicm acaylaied EGCO. Wc will use Sephadex LH.20 and RP C-lg to 
isulaie these reaction products. The structure of synthesized compounds will be idemified by 
mass spectfomeuy and NMR spectiomeiiy . 

J. Metfiylaaono/£OCG 



Et3C0 Will be mixed widt meil^l iodide and KjCOj in aqueous acetone. Wc will control 
the degree of methylarion in EGCG by changing the ratio of EGCG and meiiyl iodide, and also 
the rcacnon lime. The products wiU be iaolatcd by the combination of SephadoK LH-20 column 
and RP C-18 column cfaromaiogfapfay. This method haa been sucoeaafuUy used by Dr. Meng ais 
dftscnbed m his ihesU (Mcng, X„ Ph.D. Theds, Rutgers Umvciaity, 2002). 

4. Methylation 0/ Curcumin 

The method for the mcthylwion of EGCG will be applied to the methylation of 
'''^^.^ii' ^ i«yttthc9ixed derivaiives will be structurally identified by mass spectrometry 
andNMRspectromeUy. 
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Hours 
after TPA^ 
0 



24 



48 



Exp HR^S time course of TPA-induce ear edema and increases in 
expr^on of pro -inflanan atoTv cytokine genes in CD- 1 mice 



EL-l beta 
(pg/mg) 
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Female CD-I mic e (9-10 weeks old- 5 mictr^rtZ^^ ' _ I 913.33±33.45 I 8.45 | 9.09±0.12 ^ 

acetone. The mice were killed by LI, 

punches (6 mm- in diameter) were taken aS^S^ ^^' J'J^' ^ "^"^ ^«^.TPA treatmenL Ear 

assays. ^**'S'^^*''»'«n'P'eswerestoredina-80'tfh«zerforcy^ 
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Inhibitory Effeci of Theaflavin*s Derivatives 
on 12^0-TctradecanoylphQrfool-13 acetone (TPA)-induced 
Edema of Mouse Ear 



Treairneni 


Average 
weight of 

car punches 
<mg) 

(Medn^E) 


P^icent 
inhibition 


1. Acetone ^ Aceiooe 


7.!7±0.18* 




1 3 Acttonc + TPA ( \ nmol) 


l5.8StO.86 




8, CGA (0.5jimo!) + TPA(l nmol) 


8.9S±0.43' 


79.5% 


9. ECGA 10.5 ^mol) + TPA ( 1 nmol) 


9.39±0.43* 


74.4% 


Ji.gaCa(0.5timol) + TPA(l nrnol) 


8.6I±0.54* 


83.3% 


12. EGCCa (0,5 Hmpl) + TPA ( 1 nmol) 


7.86(iK).l8* 


92.1% 


13. EGCGCa (0.3 nmol) + TPA ( 1 nmol) 


7.49*0. 12* 


96.3% 


14 Theaflavin (0.5 [tm(A) ^ TPA ( 1 nmol} 


8.23±a40* 


87.8% 



Both ears of female CD-I mice (5 mice per sroup; 35 days old) were treated topically with 20 pi 
acetone, or te»i compouMi in 20 \t) acetone ai 20 min prior to lopical cmaoneni of 20 |il acetone or 
TPA ( i nmol) in 20 pi acetonci Five hours later, the mice were killed by cervical ditlocfluon and 
ear punches (6-mm in diameter) were catcen and wei|;hed. 

^Statistically difTeivnl from the second TPA treated group (P <0.0S) aS determined by ihe 
Studenft test. 



Inhibiiory effect of cmrcumin 

edema of mouse ear 



and curcumin acetate on TPA-inducod 



Tieauncm 


Number 
of mice 
perg2ou2^. 


Weighl of ear 
punch 
(mfc) 


""Percent 
inhibition 


t. Aceiooe 


5 


7.61*035* 






5 


ll.94*o!90 




2 TPA^lnmol) 






3. Ci»x:uminaceiatc-l(0-25Mmol)^TPA(l nmol) 


5 


9.24±0.29* 


62.4% 


4. Curcumin tccim- 1 (0.75 Mmol) + TPA (1 nmol) 


5 


7.39*0.20* 


100.0% 


S. Curcumin acctatc-2 (0.25 jimol) + TPA (I nmol) 


5 


7.75±0.15» 


96.8% 


6. Curcumin acetatc.2 (0.75 jmiol) + TPA (I nmol) 


S 


7.45±0J9* 


100,% 


7. Cuicumio (0.25 |imol) + TPA (1 nmol) 


5 


8.S8a0.30* 


77,6% 


- ^ :^ /f\ i« iimAU ^ T^X ( I nmol) 


S 


J 7.92aD.30* 


92.8% 





in20ulaee»ne.Bvehouisl»wt.allflucew«r«l . 



